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Preventable factors and death certification in death due 
to asthma 
D. MODEL 
Department of Respiratory Medicine, District General Hospital, Eastbourne, E. Sussex BN21 2 UD, UK. 
A 2 yr District-wide study was carried out to assess whether there were preventable factors in the management 
of patients dying from asthma, and also to assess the accuracy of death certification of asthma. 
Eighteen deaths occurred in which asthma was the certified cause of death. In 10, asthma was the actual 
cause of death. Due to inaccuracies of death certification, death was due to other causes in seven cases. In the 
remaining case it was not possible to differentiate between asthma and chronic obstructive airways disease. 
Among the 10 deaths from asthma the condition was considered to be mild in three. In three, death occurred 
too rapidly for help to have been available. Preventable factors were present in four cases. In three, either the 
patient, the doctor or both failed to appreciate the severity of the condition and the need for urgent help or 
hospitalization. The fourth patient had failed to seek any medical care. Many lives might be saved if patients 
and doctors treated severe breathlessness due to asthma with the same sense of urgency that chest pain 
suspicious of myocardial infarction is treated. Education is needed to improve both the clinical and post 
mortem accuracy of death certification. Both this and the management of asthma should be the subject of 
ongoing local audits. 
Introduction 
Despite effective treatment regimes (1) approxi- 
mately 2000 people are reported to die from asthma 
in England and Wales each year (2). Many of these 
deaths involve young people. To reduce this several 
surveys have been conducted in which preventable 
factors and risk factors for death from asthma have 
been sought (3-8). Although death is more likely in 
those with severe asthma (7), it may also occur in 
those whose asthma is thought to be mild (6-9). 
Particular groups at risk are those with large vari- 
ations of peak flow (4,9) and those who have recently 
been discharged from hospital (3,5) or have been 
hospitalized within the previous year (7). Among the 
preventable factors that may contribute to asthma 
deaths are failure by the patient to seek medical 
advice, undertreatment by the doctor and failure by 
the doctor to hospitalize the patient at the appropri- 
ate time (3-8). 
Inaccuracies in the certification of death from 
asthma have been reported and could affect the 
statistics of the total number of people dying of the 
condition (5,10,11). 
Against this background the aim of the present 
study was to identify factors in a single District that 
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might prevent future deaths from asthma and might 
also lead to more accurate certification of death. 
Methods 
Eastbourne Health District has a population of 
237 000, and every death certificate issued in the 
District is inspected by a consultant in public health. 
During the 2 yr 1991-92 details of every certificate on 
which the word asthma appeared were forwarded to 
the author. The cause of death was taken to be 
asthma when the word asthma or a term using the 
word asthma appeared as the only or lowest entry in 
Part I of the certificate. In such cases any hospital 
notes were obtained and inspected within a few days 
of notification to see if there was a history of any 
respiratory condition and, in cases of asthma, 
whether there was any information about the man- 
agement of the case that might have helped with the 
study. In most cases this was supplemented by a 
telephone call or questionnaire to the deceased’s 
general practitioner. The results of the post mortem 
reports were reviewed by the author and a consultant 
histopathologist. Criteria for a diagnosis of asthma 
were a convincing history of episodic breathlessness/ 
wheeze together with one or more of the following: 
more than 20% variation of peak flow; a history of 
nocturnal dyspnoea; post mortem evidence of asthma 
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including hyper-inflation of the lungs with failure 
of the lungs to collapse when the thorax was opened 
due to mucus plugging, together with histological 
evidence of mucus plugging and eosinophilic infil- 
tration of the bronchial wall. The age and smoking 
habits of the patients were also considered. 
The condition was considered to be mild when 
only an inhaled bronchodilator or low dose inhaled 
corticosteroid was used and symptoms occurred less 
than three or four times per week, and to be severe 
when symptoms occurred frequently despite inhaled 
bronchodilators, high doses of inhaled corticoster- 
oids or maintenance oral corticosteroids, or if the 
patient had been admitted in the previous year. 
Avoidable factors in the death were defined as 
failure to have identified asthma as the correct diag- 
nosis, failure by either the patient or the doctor to 
appreciate the severity or potential severity of the 
condition and failure to have taken appropriate 
action or failure by the doctor to prescribe appropri- 
ate treatment. 
Results 
In the 2 yr study, 18 death certificates were issued 
in the District stating that asthma was the primary 
cause of death. In 17 cases the actual cause of death 
was established. In nine cases a post mortem was 
performed; one was a hospital autopsy, the remain- 
der were at the request of the coroner. 
ASTHMA DEATHS 
Asthma was the cause of death in 10 cases. All 
these deaths occurred in the community and none in 
the hospital. Details are given in Table 1. The degree 
of asthma was severe in six, mild in three and 
unknown in one. In three cases death occurred in less 
than 30 min after the onset of symptoms. Regular 
peak flow measurements were made by four of the six 
patients with severe asthma. Large variations 
occurred in two of the four patients making regular 
peak flow measurements. 
All the patients had /$ sympathetic agonist aero- 
sols. Oral and inhaled corticosteroids were being 
taken by three of the six patients with severe asthma. 
The fourth had stopped taking oral corticosteroids 
without seeking medical advice but continued to take 
inhaled corticosteroid, the fifth appeared to be im- 
proving on high doses of inhaled corticosteroid while 
the sixth was a confused, elderly lady who did not 
seem to need corticosteroids between attacks. Five of 
the six patients with severe asthma had been hospital- 
ized in the previous year. Two patients were current 
smokers, including one with daily life-threatening 
asthma. In another case smoking status was not 
known. The other seven patients were non-smokers. 
Preventable factors were thought to have contrib- 
uted to the death in four cases. These were failure by 
a consultant and a 26-year-old patient to appreciate 
how brittle her asthma was, despite a brief respiratory 
arrest prior to a short admission 4 months before she 
died. She was supposed to have been taking main- 
tenance prednisolone 10 mg daily at the time of her 
death but had tailed it off without seeking medical 
advice approximately 2 weeks before she died al- 
though she continued to taken an inhaled corticoster- 
oid. The other cases with preventable factors involved 
a 72-year-old retired doctor who medicated himself at 
times but failed to seek proper medical advice, a lady 
aged 67 years who failed to call for help until she 
was in extremis despite being breathless throughout 
the night, and a 68-year-old man whose general 
practitioner failed to appreciate that he needed hos- 
pitalization, although he had been seeing the patient 
regularly and treating him with bronchodilators and 
inhaled and oral corticosteroids for several days. 
In five of the other cases of death from asthma there 
were not considered to be any preventable factors. 
These cases ranged from a 21-year-old man with mild 
asthma using a bronchodilator twice per week who was 
well until a sudden respiratory arrest whilst sitting in a 
car, to a 53-year-old man with daily life-threatening 
asthma who had been admitted to hospital eight times 
in the previous year and who was taking maximal 
treatment consisting of nebulized salbutamol and ipra- 
tropium, inhaled salmeterol and corticosteroid, oral 
theophylline and prednisolone 25 mg daily. 
In the remaining case there was insufficient infor- 
mation to determine whether or not there had been 
any preventable factors, although from what was 
known the asthma appeared to be mild. 
NON-ASTHMA DEATHS 
Although asthma was the certified cause of death 
in these seven cases the actual cause of death was a 
condition other than asthma. Details of these cases 
are given in Table 2. A post mortem was performed 
in four. In three a coroner’s post mortem resulted in 
an incorrect diagnosis of asthma. In none of these 
three cases was there a history of asthma. The fourth 
post mortem was a non-coroner’s hospital autopsy 
that yielded the correct diagnosis, after a death 
certificate had been issued stating that the cause of 
death was asthma. 
DEATH OF UNDETERMINED CAUSE 
Review of a further case in which a post mortem 
was performed for the coroner, indicated that from 
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Table 2 Deaths incorrectly certified as due to asthma 
Series Age (v) 
number and sex Post mortem 
History of 
asthma Actual cause of death 
4 75 M 
I 12 F 
10 75 M 
11 75 M 
12 64 M 
13 85 F 
16 74 F 
Coroner’s 
Coroner’s 
No 
No 
Hospital 
No 
Coroner’s 
No 
No 
No 
Mild 
Mild 
No 
No 
Chronic obstructive airways disease 
Viral infection and bronchiectasis 
Chronic obstructive airways disease 
Pneumonia 
Organizing pneumonia, myocardial 
infarction and renal failure 
Pneumonia 
Renal failure following colectomy for 
pseudo-membranous colitis 
the available data it was not possible to determine if 
the patient had suffered from asthma or chronic 
airways disease although the stated cause of death 
was asthma. 
Discussion 
This study may be criticized for its small size. 
However, although the number of patients involved 
was small, as it concerned a condition that is treat- 
able and in which death is unusual, it yielded useful 
information. Another possible criticism is that infor- 
mation was not sought from relatives and friends. 
This has been done in some studies (6,7) and not in 
others (3,5). In the present instance it was felt that 
questioning bereaved relatives was a delicate matter 
that might cause upset. In the event, eyewitness 
accounts of events leading up to the death were 
available from a relative or the family doctor in seven 
of the 10 asthma deaths whilst the circumstances of 
two of the other three deaths due to asthma (series 
Nos 9 and 18) make it unlikely that there were 
preventable factors that were missed. 
An unexpected finding was that three of the deaths 
from asthma occurred in patients whose condition 
was considered to be mild. The usually quoted risk 
factors for death from asthma are a history of severe 
asthma (7), recent admission to hospital (3,7) and 
large variations in peak flow measurements (4,9). 
However respiratory arrest or death from mild 
asthma has been reported (9) and in one series 
almost one in 10 of those dying was thought to have 
had only mild disease (6). Death may also be sudden 
(3-5,8). In the present series there were three such 
deaths. One might have been prevented if the patient 
had sought proper medical care, but it is difficult to 
know how the others might have been prevented as 
one involved a young man with mild asthma and the 
other a schoolboy on maximal treatment at a special 
school for asthmatics. 
In almost half the deaths from asthma it was 
considered that the death might have been prevented 
if either the patient or the doctor had appreciated the 
severity of the condition and the need for earlier help 
or hospitalization. This has been reported before 
(3,5,6,8). If such deaths are to be prevented there is a 
need for patients to be educated to seek early advice 
if their condition worsens and for doctors to be ever 
vigilant to the need for hospitalization. However this 
is probably easier to advise than to achieve as many 
asthmatics become used to surviving episodes of 
severe breathlessness without seeking medical advice 
or being hospitalized. Perhaps because of these 
experiences those who die think they are ahight until 
it is too late? To overcome this it has been suggested 
that patients may be helped to be aware of the 
severity of their condition and the need to seek help 
by recording their peak flow, and that lives might 
be saved by issuing patients with a letter or card 
allowing them to admit themselves to hospital (12). 
In the present series peak flow recordings were 
made by four of the six patients with severe asthma. 
In none of these cases did it help to prevent death. In 
the mild cases it was thought unnecessary to record 
peak flow. Against this background it seems that 
regardless of the severity of their condition, whether 
it is mild or brittle or severe, or whether or not they 
monitor their peak flow all asthmatics should be 
advised that asthma can be dangerous and that they 
should seek medical advice and their doctor should 
seek hospitalization in the presence of severe breath- 
lessness or an agreed fall of peak flow that has 
lasted for say, 30 min to 1 h or less after using a 
bronchodilator in much the same way as patients 
with chest pain seek help for suspected myocardial 
infarction. 
Asthma deaths 25 
and Wales were 237 000 and 51 million, respectively. 
Over the 2 yr study the actual number of deaths from 
asthma in the District averaged five per year. Applied 
to the whole of England and Wales this suggests 
about 1076 deaths from asthma per year, although 
the number is probably more because of deaths from 
asthma attributed to other causes. 
In conclusion this study illustrates the need for 
increased awareness by patients and doctors of the 
dangers of asthma of all grades of severity, the need 
for more accurate certification of death and the need 
for continuing local audits of deaths due to asthma. 
To this end every general practitioner in Eastbourne 
Health District has been sent a p&is of this report 
with the aim of improving the care of patients with 
asthma within the district. 
Among the deaths from asthma in which there 
were considered to be no preventable factors were 
two patients (series Nos 3 and 5) with daily life- 
threatening asthma. Both were taking nebulized 
bronchodilators, inhaled salmeterol and corticoster- 
oid, oral theophylline and oral corticosteroids, both 
had open access to hospital, and both illustrate the 
need for better drugs and better means of managing 
severe asthma. 
This study also illustrates the need for greater 
accuracy of death certification. This has been 
noted before (5,10,11). In 1984 the British Thoracic 
Association (BTA) published a survey in which 
asthma was incorrectly certified as the cause of death 
in 24% of patients aged 1 S-64 years certified as dying 
of the condition (10). Thirteen per cent had never 
suffered from asthma. In the present study in almost 
half the cases the certified cause of death was incor- 
rect. In three cases an incorrect diagnosis of asthma 
was made on clinical grounds, and in three cases after 
a post mortem was performed for the coroner. 
Considering the total of eight cases in which the 
cause of death was established as a result of a 
coroner’s post mortem, the diagnosis was correct 
when there was a past history of asthma and in- 
correct when there was no past history of asthma and 
the coroner was misinformed by the clinicians who 
had cared for the patient that because the patient was 
breathless during their terminal illness they had 
developed asthma. Apart from misinformation from 
clinicians, inaccuracies in the results of post mortems 
performed for the coroner were also due to not 
taking samples for histology and, when samples were 
taken, to issuing the death certificate before the 
results of histology were available. This is not the first 
time that inaccuracies in the cause of death recorded 
by the coroner have been noted (13) although in the 
BTA study there were fewer discrepancies between 
the opinion of a panel of assessors and the certified 
cause of death when a post mortem had been 
performed (10). 
The finding that the number of deaths actually due 
to asthma was less than the number certified supports 
Berill’s suggestion that the number of deaths from 
asthma has been over-estimated (11). In England and 
Wales it is widely quoted that about 2000 deaths 
occur per year from asthma (2). In 1991 the popu- 
lations of Eastbourne Health District and England 
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